The impact of a TSH receptor gene polymorphism on thyroid-related phenotypes in a healthy Danish twin population.
The Asp727Glu polymorphism in the TSH receptor (TSHR) gene is associated with serum TSH levels. However, the proportion of genetic variation accounted for by this polymorphism is unknown. In this study, we (1) examined the association of the Asp727Glu polymorphism with thyroid size, serum levels of TSH, thyroid hormones, and thyroid antibodies in 1241 healthy Danish twin individuals and (2) assessed the contribution of the polymorphism to the trait variation and the genetic variance. The effect of the genotype on the traits (mean +/- SD) was established; associations between the TSHR-Asp727Glu polymorphism and measures of thyroid homeostasis were assessed and the effect of the polymorphism on the trait's phenotypic variability was quantified by incorporating the genotype information in structural equation modelling. The genotype distribution was Asp/Asp 84.9%; Asp/Glu 14.5% and Glu/Glu 0.6%. Carriers of the TSHR-Glu727 allele had lower TSH levels (noncarriers vs. carriers: 1.78 +/- 0.93 vs. 1.60 +/- 0.84 mU/l, P = 0.04). Regression analysis showed an association between the TSHR-Asp727Glu polymorphism and serum TSH (P = 0.007). The polymorphism accounted for 0.91% of the total phenotypic variance in serum TSH levels. Including the genotype in quantitative genetic modelling improved the model fit (P = 0.001); however, the genetic influence on serum TSH not attributable to this specific genetic variant was only reduced from 68.2% to 67.8%. The polymorphism was not significantly associated with thyroid size, thyroid hormones or thyroid antibody levels. The TSHR-727Glu allele was associated with decreasing TSH levels; however, the contribution to the genetic variance was very small. No association was found with other thyroid-related measures.